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In [9] and [10] , we have studied the initial value problem for the Korteweg-de Vries (KdV) equation (1.1) ut-6uu x +u xxx =0
by the inverse scattering method. In this paper we study the asymptotic behavior of the solutions as t->zh°°-Consider the Schrodinger equation If u(x) has rapidly decreasing derivatives, then r(£) has also rapidly decreasing derivatives. Following Gardner, Greene, Kruskal and Miura
Then by the solvability of the inverse scattering problem, for each t there exists a smooth potential u(x> f] having {r(j; y f), rjj, Cj(f)} as its scattering data ( [2] , [10] ). The function u(x, f) satisfies the KdV equation ( [7] , [9] , [10] ). Let u s (x, f) be the potential whose scattering data is {0, ^-, ^-}, the reflectionless part of u(x, t). The main result of this paper is formulated as Theorem 1.1. Let s>0 be arbitrarily fixed. As t->±oo
±x>±et Although the proof of Theorem 1.1 is independent of the fact that u(x, f) satisfies (1.1), its interpretation is given in terms of particular solutions of (1.1) as follows. observations have been made concerning the structure of the reflectionless solutions and in which sense the general solution of (1.1) is approximated by its reflectionless part. The structure of reflectionless solutions is elementary and has been discussed by several authors. In particular the following asymptotic property of the reflectionless solutions has been established (see [8] for a proof). After the present work is completed, Shabat [7] has been published where a similar problem is discussed. The method employed in [7] is different from that of this paper.
In § 2 we describe preliminary materials from inverse scattering theory which concern the Marchenko equation and the Gelfand-Levitan equation. Then Theorem 1.1 is proved in § 3. § 2. Integra! Equations of the Inverse Problem,, Most of the results formulated in this section are known. See also [1] , [6] for generalities on the inverse scattering problem, in particular on the Marchenko equation and its solution.
For a function Q, in L l (a, oo) for any a, define the integral operator 
b) (I-{-Q x )~l is continuous in % and bounded as x-*oo in the operator norm (topology).
Under the same assumption on Q as in Lemma 2.1, there exists a unique solution B(x, y), integrable in y y of the Marchnko equation
The kernel B is estimated as and where C(x) denotes a non-increasing function and 
If r(|)=0, then/(#, £) defined by (2.4) takes a simpler form (see [5] ).
In fact put ***(*) = ^T The inner product term in the last expression for / being equal to <y>, ^> by (2.13), the assertion follows by the arbitrariness of i/r. Q.E.D.
Next also consider given data ^° along with s and put the superfix °t o quantities associated with s°. Lemma 2. 
(x)-u\x}=-d\dx K(x, x).
We have also
with the kernel K-defined in an obvious way. 
Proof. We follow [1, § 8] where an analogous derivation is given. We can now apply the Gelfand-Levitan equation ( 
